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[ft 1 1 

(A) il^Xh ^« MMlb7jtit ORtfc K <fc «3 # ftfcBMt*— * X o 3 n >f 
^fc K-fb^^n-^AOan^ K&^fctf*, ©tffl»iii:io'v^ Z r 0 2 
/SnOzfcL-CO. 02-1. 0 ©it^C^Ufciti 4-50 nmOM^tt 
I.Wr^X-fjt^^a-'i' Att^an^f Ktt^tSi: Lt, ^I^O. 1~ 

1 0 OOWOs/S n0 2 MSJtt, 0. l~100«SiO 2 /SnO2tiJtt, 2-7 

n mofe^^^-r^sMb^ > xx ^ > -mikmr.*x--wiimmmfc<v a ° ^ k& 

X - SHt v ;v 3 - ^ a a n >f K , 

(B) -^^^vt 

7*7^f"7 ^ 1/ > X (75 $^t^£o 

hIES I VtzWHtm~^ X - mib ^3--)i nn-f Ktfc^**. TIB ( a ) IS 

(b)I8, (OX®, (d) 18, (e)lW(f)ItmiSi:iot 

( a ) It: * «7X*#m * *3 v> X , aiBfcfbit** t&«^X*H2 02/Sn*/Hfc«» 
2-4 olSH EMfcx X»JK** 4 0 M% £IT &~ & & * 0 KSJ&S WW 4 

-5 0 nrnWiftl-^^ 313 ^ KJK^fc&J&S**^^ 

(b ) XH : ( a ) I«-e»fc 4 - 5 0 n m^gittSKft*-^^ n n ^ F * 4 
^f-Sr-e-om^S n O2 fc LT 0 . 5-5 0 fi*%0*j£K^*SIMt#— ^^'H-V' 
ZrOzhUO. 5 ~5 0li%»t^f>'y>^^AS»«^, ^ 
^[;Io'(Zr0 2 /Sn0 2 ilU0. 0 2-1. OOtMCS^tJIS, 

(c) X^- ( b ) ISC i o T# 6 6 0 ~ 2 0 0 °C t\ 0. l~5 0Bf|HJ 
»MfKti:J:(), 4-5 0 nm©»itlt^Htr^"-My^^f 

(d) Ig'^'/^f^fi, 7,XiMMt*W0 3 /S n OzItJtt L c 0. 
1-100, S i O2/S nOaMJtt LT0. 1 - 1 0 0 <0jt*K<£^ 

» l , «*e-t & » >f * > * P£* lt» & sfcft * > x* 7- > -mm- 

x x - - £ $ « xn > 

( e ) IS • ( c ) Xfi £ tttzmtB-* X - ajtffc -»^vA V ;V £ , 
W:^WZr02tSn0 2 ^J:L-Cl 0 0li»t, U) 3^5,^2 
~7nm©fi?#t0. l~100©WO 3 /SnO 2 liJtH. I-IOOOS1O2 

/s 110211^*^^^^ >^xfy-W-^^--tftifW/^^, 
UU:^MW03fcSn0 2 ^S i O2 O^ff fc Lt 2 - 1 0 0lfW$i:0~l 

0 0 °c zztizx*), $ ft?zWiftm-x x - m-fk -^^^ m^#7Xt±x 

( f ) x® • ( e ) xfi-e# h titz^mL^ tifzwukB-x x-mtv* 3 - * 
tsis 

-?> nt$gi 3 nia*^ ^7^f7 7v> x^M^o 
[»« 5 ] 

(B) (I) 

R 1 n S i (OR 2 ) 4-n - (I) 
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1 ~ 8 <D T ;w * ftftft 6 ~ 1 0 O T U - 7 ~ 10 W7 7 /Mr 

Mi^f!2~10<7)7y;v«> n t± 0 , 1 * tz \t 2 Sr 7K L , R * fe^ 

k4oT^-CUV\ ) t^tL* (ID 



*»2~4<D7y^ R 5 j3j:^R 6 t±, W^*UW!-i fcttUfcS-Hiffi 1 ~ 5 

twaa -V * > rmmaw* (b) i o o Mass* *k (a) j& 

^nn^f Fg^»^ttl~5 0 Off S50ffl^*t4H**l -5©v>f 
fltf* 1 *1 l*|B«<7) 7° 9 7 *f- v 7 V > X^fiJI^o 

a-T^ y ^111^ (C) 7-tfJV7-t h hMI^MtSttM 1 ~6<£>V> 
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[§&W<D&m X 9 X * y ? V > X O $^7j 

^f-^*K±^ (A) »* L<li***«**ift+^*Bfe<fc***fc 

&JR*X*H 2 0*/S n^;VJt^2~l 0, 04 L < tt 2 ~ 4 <Z>t£H*«^ 

SMb* - * X o 3 n >f K*fc* * ffl W« L fcBK fc*- * X - WX> a n 

>f KS^Mt^tiac«$Wc, 36^4. 5-6 0 nm^tt^fcSft 
i^X-Sft^a-^oan^f KfiT-t, (B) * * b*= 3 ~ 7" 

O -7° 9 * f - y * V > X tt . ilitffi l/>X|:#i:|tfJL<fflv^ti4„ 

J[ ° £ W * * ««± n«^K«rifc U7-7^f7^> x^n <b tL-c v> a 0 

^fc^itifj^fclllWttl^^Z r 0 2 /S n 0 2 L-C 0. 0 2-1. 0 <DS£ 

M3 0^F8?«itt^?)$I^ 0. l~10 0OW03/Sn0 2 liJt^ 0 
1-10 0<OS i 02/Sn0 2 fi»lbt, 2~7nm«g^t«ftr/^r 

^ t ^mant^a* <b^a3-x-f> x«fe * m v> rmitm tjtifc^^ff 

^ V>X^7K$tLTV^ 0 W^Xf^V^Xlt ffjl/^tli.ftfe »» 

M) 0 

[0 0 0 3] 

[#fF^K 1 ] mm 2 0 0 0 - 2 s 1 3 4 4 -^fn 
mwtm®: LZit-tz mm] 

Mtmm 2 0 0 0 - 2 8 1 3 4 4^-<2r«l^fB«0«m'ffc^^^^-m^v;vn^^ 
X;v^^i"^7N- Ka- h=fflfr^TfcSWftK**1-* ? gusfi 

Bayer x X h Wflli Lfc**»-*JV*t\ $ 6 * * WMtt * Ift-h S * & - 4: **« *t* • 

mm * a * 
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»iit:*^VtZrO2/SnO2itT0. 02-1. 0©it$«^L«^ 

tLt -5-OOT^O. 1 - 1 0 0 coWOs/S n Ozliitt, 0. l~1000SiO 
2/S nOzIift^ 2-7 am«i^tt«ft^ ^ X* y > -mtt^-* X-_ 
m<t^^^#^ = a ^ F*i^-«« T« $ frLfcStf-S 4 . 5-60 

(2) miB*««**. ya^iXttya^I^iJt^t Lt#fft«t*^±IE (1) 
7° 9 ^ f- V ? V > Xwjfcjt^ ft. 

j ig, ( b ) m (c) m (d) m (e) itxc (f) ie*#triafc 

-5 0 nmOSftr^^^^ m^M^^Xfi, 

(b) XS" (a) XflTi#/c4-5 0 nmOfifl^tilftl!-"^ 3 ^ Kfct 
?-ft-eo*ftWS n O2 1 LT0. 5-5 0 If%OSSC^t £m<fcHX* X 7 Jc14v' 

ZrO 2 fcLT0. 5 - 5 0 M%iftJKO * * v 3 - -7 A ffi k Sr , - 
tiP,i:l^<ZrO 2 /SnO 2 tU0, 0 2-1. 0 ©MJfcfciS'fr-r &X@, 

(c) XH' (b) IgCJ:ct#f)ti^lM^6 0~2 0 0t-C\ 0. 1 — 50 B#F^ 
ttlMt4-^^*)> 4-5 0 nmOtii^*^^m'fk^XXX-mikv;Vn^^ 

(d) X®- ^>^f«, ZX1M«S?:W03 / S n 0 2 IsJ:t:fc Lt 0 . 
1-10 0. S iO 2 /SnO2llJ:bJ:LT0. 1 - 1 0 0 <D &7K#«t*P 

( e ) ig: ( c ) ist?# e> fitzmitm^ * x - m-ft v ^ * , 

**UC^**L*Z r0 2 iSn0 2 ^!ffcLTl OOltiii:, (d) XST#?>tt3t2 
~7nm«#H. 1 ~ 1 0 OWO3/S nOzlilfct 0. l-10 0^SiO 2 

/SnO^litW^Mr/Xxfy-^bi-^^- xBHtil**!^ X;v * > 

itL^4tL*W03kSn0 2 fcS i 0 2 c0^fttLT2-l OOtWW^O-l ^ 

0 0 -ct^-*-* - k * *) , ^m^nx* x-m<t v ;u 3 ~ Am^TK^y 

(f) ig- (e) x®r^# <b ^« £ *LfcBHb&x* X -1Mb v m^#7X 
"t" & Xfl 

&&xsa (3) ^Et^^^f^^^vx^TOW^o 
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- * A an>f Ffi^-O >/;V (innO'MU 0*£»iftl«t±» 1. 8£l±©fi 

ftft&fcfcfcfc, »tM±. ffiiltt> ^mKittt. 
^o^-e# ft£3?1££ ft^m^-^X-mitv^ n - * n 4 n ^ 

n A Kt^wv^v tttt©t«ft^t U *> - ^ *nirfl&-C* £ 

° 08 £ ti\ «o^-^-e# £ ft?c«£ iftfcBMfc:*— * X-m.it V)V 3 - * AMfa n 
^ k*£?<Z>V>W±, S^-iftKT&M 7. 0lf%i^^T, 1 0 0 cm 3 tfM*vV 
fcBfflttgEthPNo. l©n-^-CT6 0 r p m^ilSM-CttS^iil^Lfe^t:, 
15c. p. (15mPa-s) tW, _ 

KS^-cov*;V{±, Wf-mBtW* 7. 4lf%C^v^ : 10 0cm 
3 (7)^X~>U >^-4"-eBMfeJ^ft»N o . 1 «n-^-t6 0 r p mcO0teii^-e^K 
^S!l^L/c^^t'> 5. 5c. p. (5. 5mPa-s) 

t fc, ^$&m<Dm$. z fitzmitmzLT, x - mt v ;v ^ - ^ ^ *x^# 3 n ^ FfiT-^v^v 
> xtt# s isj± L?zfz&b t mm 2 ft & o ^ 

- * > ttX « y - * > 'tto#®mWJ * ^'JH--;vr;vn- ;v#<t>tM#$u T - * > 

t <d a n * m-r & v*^ i: * tr 3 - 7- 4 y * m ^ x , ? 

fif„tt, B-^tt^Srl^Ji^^Sifc^lifc** 
[0 0 0 7] _ „ 

^§pj^±> ^^f-^i«±^ (A) &JK*xfc#«mfc*BKt^*fc^£K J: 

D#f,ii«»^XW3n/f Kft^ t{by>3^^A©nn^ Ktfc^fctf*, -ft 
t ©SlftftCtlK*^ t ZrOi/SnOafctTO. 0 2-1. 0 <Djfc*lw*t#Lfc 

^^t^U, fWWO. i~10 0«WO3/SnO 2 iitt^ 0. 1~10 0<7> 
S i 0 2 /Sn0 2 tlJ:tt, 2-7 n m©fi^i*tt > x > -l*ffc#-* 
X - rSMHSsSt^fl^ rr n >f F^-eMS ?M:t(:io T M $ ftfcfi^-S 4 . 5 
~ 6 0 n m«gtt^W:Wl^ X-@Mbv;V 3 - ^ A«M^ ^ FS^ 1 > (B) 

[0 0 0 8] 
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IB (a) Igfc (b) ISRtf (c) 

( a ) IgKffl v> h fLZmtft-* Xco a n ^ Ktfc^ 14, ^T«BMclSF?R*t I 'CABMk** 
7fcfc&JE*XfcHo02/S n^;VJt^2~4 0$Effl*«*» m<txXM^4 0ti%ia 

iin^^ & bmvr&i><v-?&z>o «B*f t * x { * * n & o^i * — k i- 

o »BI'fbjt*^ci:^*^^^«SlniJHJfl"5£*»i*^*^ H2O2/S n^Jfc* s 2~4 0« 
Hfc«fcfrTv>*£ JIFFS'? **<» S#i4, **«&&nl^ ^ 

ati:i«^ Slurs- 1 o^Eti,^ *<3«Rft***fc£***<^in*:tr 
jfiSMb7k# * iS^^= 0. 21-0. 53:0. 57-1. 1 5 : 1. 0 e£>&o 

^tW««t-C$.f), mi5i4^m HW«^tt^^^^o - 
tih<D&Wm&mfo&, ^L<lilIl-3 0Si%, L044-1 Oil 

-^Xv";M:ii, tt*<D*3\ Mxi4\ *S*<Dttib*>**><OTn>* V ttW, BftttWK 

ii. mfl^X^X^ LTO. 5~50lfi%SS^*^ £Oifcj£tttevy#a*J: S? 
si<l±l-3 0tf%t*)So 

[0011] , 

SMfcfcX X X - m.it y>3-«)A V» « , Jiiagtf t £S X * X X;V &~ * df v v ;v n 
^A«*ZrO2/SnO2lW0. 02-1. OKfcSJ^K, S# 0 - 1 0 0 C 
T?0. 5~3R#lfl«KiB<fr-r* (b) Xfl. &VvC£*l*6 0- 2 0 0 °(X 0. 1-5 0 
IttlMtS (c) IgC^f^t^Ho -,- 

fflv>U^yy;V3^^IiLtli> t^fyIfty)V^-^> « y « y ^" 
^A, t^yiiy>3^^/A, t^vil^^-vA^^t^yffii^^^-j 
a t^>»»^^W^ ctL^<7)^^^y;i/n-^A^(4ia#X«7jcM 

* X 7&*Bfct£ v* ;v co \±ffi% -f £ d t **"PTffit?* * o 

5^|L< i^yyJV3^-7Att©I^±> if0~l 0 0 °(X fftL<l±ifi 
ll££nx.Tk ^^vv;vn^^A4l7XW^IMb^XXXy;V^j]n^-C^ «tv>tf\ 

*»Wfcisv>-c, ti^kttfflv^tu (d) x@c#ett^m<b^>fxjv- 

ffi|iE# 2005-3016014 
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^«*«ERtJ r itLfeom'fr*^^i**»-'fe^rfi6"C**o iOV>fi, W0 3 , SnOaWS 
iO'tWOs/SnO2liJtiLt0. 1-100. S i O2/S nOaliifciUO 
l~10 0©Jk$C*tt4. ;©7/H:^i^W03, Sn0 2 ^'S io 2 »^t 
WlSli, It4 0lI%aT> iffl±lftUli2lf%a±> «ftt<l±5~3 0j 

(d)°xit?#'btLSm'ffc^>'^^ , r> (WO3) , Mttm=.xZ (S11O2) ^« 

ffcSSt (s i 02) ©HM^-f K^^^i-^^^m^^^^^-T-^-^^- 

(d-l) Ig' r/^f^»l xXfM0 ? i»W03/SnO2lsifctLt 
0. 1-10 0, SiO2/SaO2tfttfcLT0. 1 ~1 0 0©lb$^tU*#* 

(d-2) XflV(d-l) Ijg^#fcfr;fc>itiffft*fc#fc1"*HH *>*ft*t4I8 

c d - 1 ) 4 ig-ei * > r * xstijs «t rammcoM fctta, 

ftr^Wo^^7;u*'Jtl, 7>*-fAXO f 7r/^U^fcLttt, Li 
Na , K, Rb, Cs, NH 4 \ *,S^lixf;V7 5^ h'jxwr/, ^7° 
fc?/U7*>\ n -^nn°;VT^>. >fVW7 5'A ^v7fJV7?>, v (2 
^;V\3->») 75 >f©7J^;V7 5 > ; ^>'^75 >f^77W7? > ; ^ 

)V7^4OTf?)Woii:> ^v^f ^ft>Vf A (N a 2 W0 4 j 2 H2O) 
^X»t>'J->A (NaaSnOs • 3H 2 0) WftF'J^ (tK^VX) 

« #»Lfc*o*«ffli-*ifc * fcSBMft L T \z^)V 
7 *y fijxwr/, ^V^nt>7rA n -ynf;V75y, 

( d - 1 f XSg<?3*»«tOP*^i* fcttli, * > x ^B*^ xXf& 

i~i5 u % atgg t l ti&jKDmst-? *> ttffl »if^ * & ° 

( d) XjSOVA'0«jttwfflv»e)*tS^Xlfttt[0*«F«fc L"Cli, SnO 2 IK0. 1 
(d) IgO^VWlil^ffl^^^^ii^©*^^ LTii, SiO 2 #S0 

1-3 olI%gg»H^^ ittJeixoaftS-e^W^t^^^o 
( d - 1 ) 3"e«5*»»«l*tt«^Ti:, ^rU~ 1 0 0 tSK, ^ a 

100. SiO 2 /SnO 2 litttLt0. 1 - 1 0 0 iztt & i- 1 KH^b thZ „ 

[0016] > ^ . , _ _ 

(d-2) X5gj± (d-i) xg^» RM *>«ti»*t*x 

ffiiE# 2005-3016014 
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( d - 1 ) XmRV* ( d - 2 ) XfI£gT# e> tLttteVM*. »«**4£v> fc § &~ i±$T 

( d )° xg W <b ftfcBMfc: > x * r- y - mtm—x * - -^tsttt^ vov i± , & 
ffc&x x gstffc r/^f>t rtfti*^v^^"C^- (@#) Lt# h 

^nr>-W-^^- - BMiai**^"* X;v ti . ®Hb * > x * t- y - mil 

[0 0 19] 

(d) X^t?#^tL7tV;V*<7)W03/S n 02liibi±> _tifctf> J: •? 0 . 1-100 

li^, ^i±^/;v £^$&v- 0 ^ p h OTKtt ^ <b Xafi^ ^ # ^ V ^ * 

;V^<75W0 3 , S n0 2 ^S i 02^ff^L3 0 M:%*S5-?fc * - fc ^v^ 0 

R^in*** 3 o ll»J^± fc fc . ;oJ;9* V/u Srffl v> t:» & *L*«£*&]R<z>»*te 

Li Na, K. Rb, C sf «7;V* 'J^Xtfhtl, NH 4 \ *Jv>liif^7 5 

BJKfc* >X^t">, gHfc&X* X*5 X Tf-Mi\3£m%"k®-^ n 4 V^tfWxmMLM 
v» 0 '//HfOWOs, S n0 2 M'S i 0 2 CD^ftM^ 4 0tl%^x.4t> V/Wi* 

*)CTi^t^ 0 i<7)iwtt^ twmmmxib «? . xmsw&fc L-r^t L^m 

Kli5~3 0if%-e*5o 

^a*3jcfc— utiis^itjajiRiaa-t-iwe, £*Lfc#y r- 

[0 0 2 0] 

(e) x«i±> (c) x®^#^tt/tm'fb^x^X-m<bv;v3^^A^#:7K'&y;v 
fc, **Li:*4^S Z r 02 S n Oi©#ttfc Ut 1 0 0li»t, (d) 18^6*1 
/'2~7nm©MH. l ~ 1 0 0 ©WOs/S n 0 2 iiitt 0. l ~ 1 0 0 O S i 
O 2 / S n O 2 SMSt «r ^"1" -6 Bft^k 9 > 7 * r > - mm~* X - -@Hb3£»lH£ V*;v * 
, itL^f tL&WOsfcS n0 2 fcS i 0 2 O^ftfc LT2-1 0 0£*«*>J«K0~ 

tB|E#2 005-3016014 
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i o o x;-em.&-f2>j^m~?$>2>o 

BMb £ ^ XX v - BMfcfc - x X - -S^Sft^fr^ = a ^ ^ * ° T « 5 ^ 

ix-mky^^-v^&^ /)V **^ mm tm (z r ° 2 + s n ° 2) tLxl 0 0 

03, Sn0 2 ^S i 0 2 ^ttfcU2~l 0 0 &4L 

Kil^-f* (e) II, ^■CiOt&'&'V/U^fc '/^t^^>S:»*tJ (f) Xfe 

0 n m <Dl§L=f-m. %^i~&o ±B*fr C J: otf ^fcV>l±P H15S1 - 9 ttLTV^ 

gfc«ofcie>^fflv^*^f'>y^3- , >Aia[^ft*-r*c 1% no 2 \ ch 3 coo 

±ia«^twJ:oT^?>^V>u + OT-*>* (f) ISCt^t>^*n-i: 

[0 0 2 3] 

(f) l@<£jfc&*MI$^*>£&Wflt*~£&&St± (e) IS^©?1^C iotfrf) 
[0 0 2 4] 

( a ) - (f) igci ^^ibtLfc^'tt^^m^-^x-m^^^ 3 -^^^^ 

ivrSnx^-il^ioT^fTd ti^-Cli. #^ ±f£iliftft (Zr0 2 +Sn0 2 ) 
(WOs + S n0 2 +S i O2) O^tt^l 0-5 0Si%T?*4^l±«i»K» 

* V^-e* a § {±> - w7X14y;v<757X»^«i4*-»«-trS^-r^ - t «£ «5 * ;v 

tlifE# 2005-3016014 
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t °,V T ,V3_;V^O«T;V3-;V ; y^fJV*M75 F> N, N' -v^^T-feb 
T ^ F^SMT 5 F« ; N-^ 2 - H°n 'J F>#«i«7 ^ F* ! xWny 

K i ■=> £fr ^ ? "C § & o 

otsi «s £ ft« £ ft ^ ®tf ts£ - * * - afcft ^^'^^ n n ^ KfiT " ^ v 
n^iu* *j . mtv yv^y -mm~* x--mmmwL&wv> * ^ K8£Ri 

| ( ;flLtv^ 0 fto-C, (e) IttOfl^ia 0 i«^«Ltv^W_^ 
SMtH— x X - :r.M;i£^t 3 n ^ Ffi^# s *5W~BI ^^ft. * L <■ ^wl 

o 3 n 4 vn^mm±^tm^K -m^_*xm^H^ 3 n 
x x - rB*f t&*tt##o 3 o >r fs otLiKHaot, « $ ft/cm^^ 

-xX-m'fbv^ 3 - ^ aM#3 n F#i^-^feJ&L/c & <D t^z- b ti& o 

0 2 7 J 

n Kjfi^- 1 , WR X;v fcLtoSt^^nrv- m-fb^-^ X - - mits:H«^# 3 
n A FfiT- 1 t * fc> m^^<D^mWt^tm ( Z r O2 S n 0 2 ) 100 mss 

icjfL, W&Vfr^&K&VcW (WO3+S11O2 + S i O2) ©Ml* , 2tl«J:D^ 

& mth~ 7, X - mifc v ;v 3 - ? A 3 n W FST- * « fc -f & * <&&M<OlS8tiFtt£ 

x.<bft*l fi£ot\ ^ ift ^ > r > - ifti" X X-Hiftit«M^ n 

A K&^iWU m-ftH- ^ X - m^b v ;v 3 ^ ^ A ^n^ Kff^ffl^I^f 
i»)^<-CUv^ 14? tif; MUX X-ffty ^ 3 n ^ 

K^co y>*£j£* L£>& £!&R&***J£U: S 0 - <7>gtTO«Kfflv> e> ft* 

fi * » x. * »<ogHt r/nr> -mm- * x - -m^^^m^ ra^jma 

i^:fflv^ii/;fcii:(i, #&ftfcV;W±. gtfb * > X* x > -gHkH-* X -_HHb 

o x * k t± , m tt* m<b ^ y x^ -r > - mm—* x - - mft^**^^ 3 

n^f Kje^f-Ojltt, ^/^(O^mmm (Z r O2 + S n0 2 ) 1 0 0lfiC*tL, MS 
y*;v^<75^m« (W0 3 + Sn0 2 + Si0 2 ) co^-ff^Lri 0 0 MfflHaTtf* J: V> 

[ 0 0 2 8] 

ttz, £OpH#l l^®x^.fc, 04$tLf:f£irxX-i^y;V3-^A«^ 

#3 o^ Kfi^ ^tv^sij^>^f>- m^fk^- x x - - aMfc3£*&£"fca*ifc* 

H#«f Llv\ Mt-SStt* ftfcBMfc»— *X-B*ffc5> ;v 3 - 9 A *^"* 3 a ^ F ^ ov ' 
;V^^±|a^Jgm« (Zr0 2 + Sn0 2 ) £ (WOs + S n 0 2 + S i Oz) (D^WkS. 

f bv^«E{i 10-5 0li%g|T?*io 
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mt 9 y 7 *7-y- mtm- * * - -mtmrn^®- a n a vm- * 

SitJ&v*£fc*&, (e) IfiwfS^ (f) xgoHK*:'****^ (f) Xg^O 

pHm i«itf«§t^ii o otawst^o 

R x nSi (OR 2 ) 4-n ••• (I) t>2 

l±R*»l~8©TA/*^*, M6~10«7'J-;V*> R 7 -10C77^« 
f^li^tlc2~10<?)7V^ n«(K l£^J±2£/FU R 1 »^ « 

oti/^Uv^ ) -fi£5£ (ID 



(OR 3 ^^-"!^ 0 ^* ...(0) 
(R 5 )a (R\ 



^fB»**-*-*5£L< i±*L&v^b7jt«k Y««2~2 owri^Wil 

tt R«l ~ 2 0 cOitSI^. ^flfctfU IHttOTA'^A'*, i*«2 ~ 2 0 # 
Wlf^ift^o R«l~2 OOTiV^iUfcLttt, 

-y^jvm, ^V7'f)H, s e t e r t-^f^ 

*i2-2 0©7H-)Vii:Uit R«2~l 0©7;^-^WIL<, Wx. 

^33 3 _ |» i; ^nn^nt"^ ^pn^fJH, ^'J'/K*'»f^ «- 
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^-v: 10/ 



V V v K * v 7u t? r - ^ U v K * -> ~?u tf « - ^ V v K ^ v £ 
- if V v K * v -^f- 7 - if V v F ^ v ^f- £ - 7 V -> K v ( 3 

4-x^y^/^nA^y;v) ^fJH, /?- (3, 4-x^yy^°^^) ^ 
7- (3, 4 -x*°^y->^n^y;v) 7°u\£)V^ d- (3, 4 

[ 0 0 3 2 ] 

^yyf;H, s e c-^;v2£. t e r t-/f^£, 
[ 0 0 3 3] 

mriB-^ (i) x-mzti&ft&W'vmtLx^ *f-/w>V*— K ^vH- 

h n -^nf)V>'J)-K << V^ntf;v->U>7-- K n-yf;v>^-K sec 

jH>'J7^v->7>, ^f;H^>y';vt^yy7>, ;vh'J7x^f ;vt^fy 
^ijy^y^fiVHJ^^fvv?^ 7'JyF*y^^HJi^yy7 

^ a l^ijyK^yxf;yf'J^ f^ryyyy, a - 7V v K^r ->^;V F V J. F ^ v 
^^ijy^yxfiVf'Jxf + yy^y, a - ^ V V K^y7*n^ h V * 

f^yV 7 >, K -^ijyF^y7°ni£jvHJxf^yy7>, p — if" 1 ) K^V7*n tf 
jVHjn^yy^, ^ - ^'J y F^y T^n f;V f V x > dryy 7 y-^U^K* 
v -7°n tf ;v F U pi h * v v 9 > „ 7 - ^ 'J v *> ^nvf)H>'Jib**>'>7 , A 7 ~ ? 
'J v F * v 7°n tf ;v b'j7*n *° ^yy^A 7 -^'JyK^ y^tf^>'^x^ v v 
^ ff _^ IJy ^y7fjVHJ^> yy7>, e -/V>K*y^>y i >* 
v v V > , fl-^'JvF^vWf'J^^ryy^y, p - if v v K * v 7 

ijxf^yyyy, 5-^'Jy K^yWH^ F^yv9 A S-^'Jy^y/f 
jyfijx^yy^A (3, >f^h'^ 1< W7> 

(3 4-x.tf*z/5/?u^*i'fr) ^fj^'JxF3fyy7A /? - (3, 4-^*° 
WvVn^3->;V) xfjvh^h^yy7>, /S - (3, 4 -i#*~> *sif 
;v) xf;H'Jxf^->y7A /? - (3, 4 -^*->">^ n^-»U) ^HJ^ 
n*°^vv9>, p- (3, 4 -x#^yy^n^y;v) xf jVHJ7*f^yy7 A 
/S _ ( 3> 4-x^^yy^DAdf>';V) xf ;vf'j7iy^yy7 A 7 _ (3, 4- 
x|^yWnA + -AV) 7°nt>F^^yy7A 7- (3, 4-^*°^~>^n 
^n^>iJxb^9'A 5- (3, 4-^^^^v^a^^^^) 7 ^ 
;vf'J>h^yv7A 5- (3, 4 -.x#*~>~>* n^*~»i/) Wh'Jib^v 
9> y-y v F^v^^^^ h+yy^A ~> fWf*^^ 1 ^ 
ff -^jyF^yifWf^^yy7A a _^ij->K^">^^^ 
WxWyy^A ^-^'iyK^yxf^f^ h^W?^ £-^VVK 
^yxwfiVyx^yy7A a -^V ^> F*y7*n >^->v7> 

a _^rij -> F^y7'nt";v^;vs;x>^yy77, /S-^V v F^v^n tf 
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V* 9 « - ^* 1 J y K -> 7' d 11 ^ f ;v y x > ^ y y 7 > > y-^'JvK^r 

v ynt^W^^yvrA 7 - ^ 'J '> ^ *">^ntf^>^ ^ *> ^ 7 y 

^^^9 y K^y^n H'jMfJVy^x/^yv?/, y -^'J v F^rvT/ 

ntf;v^f-)v^^ ^yy 7 >, r - 7*'J y K^y7"n fc°;i/xf )Vyx ^y y7 y 
-yi) v K^y^n h^yyy>, 7 -y*V v v^n fjni-jvyx 

h^->->7>, 7 -^V ~> K^y7"n^;V7xx;vy^ h*i/->7>\ /-^'JyF^y 
7D^7x-;vyi^yyy^> xf jvh'j^ b^y->3>> Ml ^ h * 

^*b'J^^yyy>, ^~;v > V T-fe b 3r li^j^'Jxh^yy 
=yy 7xx;vpj^I-^yy7y, 7x^b'Jib^f'>'>5>, 7i-;y>ijy-fe> 
^y^7>, 7 - y nn7ot>h^^yy7^ y -^nn7°nf;H'J7^f^ 
3" 3, 3-h'J7nn7'nlfJH> 1 J>h*'>'>5>, 7 - * 9 ?y u jfr-** 
v-7°n tf;vV U> h^v->7>, 7 ^* 7/ h -fu > V y. h *->->-7 7 -y;v 
*r>7 , n^h';xh^>'>9'A ^-y77xf;Vf'Jxh^yy 7 y> ^ nn ^ 
;VHjn^yy7>, ^nn^f^f'Jib N- (jS-T^y^fW - 

y -r 5 y -7°utf;v h V y ^yyy7, N — (p-T* Sx-^fr) - r -7577ntf 
jMW^yy?^ r -7577n^^f;vyn^ryy7>> N — ( /? — T 
- 7 -T<y 7nt°;v^f;vy^ h^fyyy^ N- ( /? - T 5 / ^tj;v) 
- y -T577"ot')Mf^yxf^fyy 7 >^ y^fiVy^ ^yy7>, 
f-frV* Y^isis^y, yVf^yxf^fyy?^ 7i=Wf*^^y'>7 , A_ 
r - ^ n n -/n \£j\'*7-fl'i?* b^yy 7 y, r -7nn7n tf ;vy f^Vi ^'^^ 
^ ^fjvmf^yy^, 7 _ ^ n ^vi y 7n tf f JVy ^ K y 
->V>, y _^ ^ ^ ij □ ^ ;vt^y 7n t°;i/^f ;v-7x f y y 7 7 -y;V77 7°h-7° 
oifWfJVy^^yy7>, 7 -^^7F7nf;Mf^yxf^yy7y 1 ^ ^ 

-77-°lfIB-« (ID fcisv*T, R 3 i3J;^R 4 <7)9^o^mi-40T;v3r;v*h 

L,X\t ^f;H, J.^^*. n-7-nif^ ^77*0^*, n--7^;V&. 4V~? 
?-n>& s e c-^;V*. t e r t -7*f^*^f& *U £t« 2 ~ 4 07 '>^36 

Aria-**:* (1) oR^WWc^Lfefe^fcRlcfeo^f 
7fv>i, xfjfyi, 7/n tf v ry^t^m^f hii%>° 

aisitfbl^ ZtirtiO t tzii 1 fcj^U tic© 0 R 3 f±, fctf^fc: T H£ o 
[0 0 3 6] 

% (xfji/y^ Kyy7>) „ 

. 7fV>^ (y ^^yx h dfv' yy >) 
[ 0 0 3 7] 



^•^wvfj^ (^f^-y'^^yy 
yntfV^tf^. (xfjVyx^y 
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^-v: 12/ 



— «t^: (i) (ID t?^t$tLa^k^»*i^^lni*^W^>+**?>5iE^ 1 ®3i* ;iL 
(i) . (id s * m^mmt&m k ^ *»ftthvf a^tv*-7© 

[0 0 3 8] 

m^wm-%mm&*nz>m&frz> (b) j&^i o oMWBSfctK (a) 
% m^frt ui~5oo M«uwffl^t?#^-r * ^**«f* l < , 20-250 mstso 

OffiK, 5 0- 2 0 OlUJ^mttiO^W* L 
10 0 3 9] o _ „ 

- # * - > yxf i/^'ja- ^ ^7'jiv*-^->^ amji^itiico 

#ij a-j^-K ^VM^*^^ »^'Ji^r;v, #yj.*-v 

^&*»ftv>) i^flt^ t#^> JB*f^**l. 5 5 - 1. 6 2t?*4^7^?? 

0 # w 4 L^mitm \tm#m&(om& * e> > r * ^ * r * i* <> (c 

) lES-fc Utfflv^iiST^f h^- HfeStt LTIi, MMCHs COCHCO 

CH 3 )nl (OR 6 ) n2 (^4>, M 1 14 Z n (UK T i (IV), C o (II), F e (II), C r ( 
III) , Mn(II), V(III) , V(IV), Ca(II), C o (III) , Cu(II), Mg(II), N 

1 (id r 6 immm. 1 ~ 8 (Dmtim&, m +n2 [iM 1 o«^sata?-e2 

3iMi4?*»), n2 14 0, 1 tfctt 2 TNfcSo ) ■CSE*?$*t*«»fl:^»* s ^ 

ifctLSo R 6 fct-ctt, tuia-^ (i) ^v>t^u*»»i-io««* 

[0 0 4 2] 

ffi|£# 2005-3016014 



mm 2004-074651 



^-v: 13/ 



ft mit^tLXli, 7 0~ 2 0 0toWi:ttT^©#i < ^ #^3; L< '±9 0 
~ \ 5 0 °C -Am £ L v> o * & ffi'fe^ * ;v ^-IfcLt (±^#^t * *) . ^ £ ^ ^ » 

[0 0 4 4] 





O T IS k A, if JL x. * 

z\ 'p LM>x.& 

x 75-* f)Ix.4 

(n) ^^tefFjffi 

«<fcK^ 1 • 5 mm WHS "C 100l^nX*7hU LtzWr^mT 

_^ ( ^a^.^ n ^-_^ oho us) *ai<jfi»)#^^ *my--7°zMM 

o fU» 1 ~ 1 0 i 

PJ» 1 1-501 

x f«»5 1 ~ i o o a 

[0 0 4 7] 

(^) St93'!£iNffi 

© Jtt9^x.&^ 

O S <9 t ^ if* x. * 

Zx ^ LJLx- <?> 

x t>& i)M>x-& 

( — ) B a y e r jfiilOS 

BTE ? Abrasion Tester (*C0LTStt$£) &t>\ ~>fX«W£*fll (tt± 
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-n-i? : 14/ 



&%mmm$m) fcttJBU l?l/>XtwM X«jb<^^£ ■? B a y e rttfcfflfc 

(l) (CR3 9M) 3*fc. t>y;vv>X3rato 

( 2 ) fifX h flu^ 'f X (haze) {ScoilJ^o 

(3) BTE? Abrasion Tester JS^ttx^ho 

(# CJ;^ OTJSf€ 6 0 0 ^1) 
( 4 ) mUv- * h X>ffi<D$!l5eo 
(5) BayeHMfffi (3W¥^ltt^) 

(Bayer{fi= V > X©li Wt/t > V ^ X^ll^ft) 

[0 0 4 8] 

*afiffil 1 

(a) XM. , . 

Lfl^Bt ( (CO OH) 2 • 2 H2O) 3 7. 5 k g=Sr^7K2 2 0 k gtiHL, itL* 
5 0 0 L CD^FHH fc *) , M#T 7 0 °C * -CSniUL. 3 5 %®m<fc7fc*7fc HOkgi^S 
XX (^flttllfn^: AT-SN, No 2 0 0N) 7 5kg»U» 

Mm^7K«7Kt^«xXco^nti^t^^fofco *JJ6K3 5%«IMfcfc**l 0 k g£ 
^^l7X5kg»Lfco Rjfe**»Ti-4©Sr#ot: (5-10^) dtf>*ffc* 

, RJ©Sr*T§*/So 3im<b7K*7Xt^S^X(D^;VJ:b{iH2 02/ / S n LT2. 48? 

cfe O 

5 2kg -Cjfcfi 1. 312. pHl. 49. f£Jt 4 4 m P a • s , Sn0 2 hLc26. 
1 fi4 % "C & o 7c o 

#^tLfcV";V*«^m^tl^L/c 1 0 ~ 1 5 n mC0J«^)7>«O^v^4 

#fetL/cV^2 3 0 k s*m&KXS n0 2 t LT5ti%K*«lU ^^nW 
?7^3kgttU i^t7^W (RohmftHaasttSiL 4^:7^-70IR 
A-410) t«KU*9A|:I«, ov>"C9 Ottl h rSn^«, S & fc*>f * f 
3£SMfJig (HfjfcB : 7>/<-9'f h I RA-4 1 0) *^S*Lfe*9AKji«L. tjv#>; 
14oIMk^XV*;V 14 3 1kg ^t#/co 

# (s> ft*: V» 400kg£l40 "CC 5 h r Jn»S 1 7C Q 
[0 0 4 9] 

(b) X.M 

t^^M^^^r^A^t (Z r0 2 IKIil 8. 411%) 8 7 0 g (Zr0 2 fc 
16 0 g^-T&o ) KMTfcl k g£-«lU ov>-C»T^> IS?> (a) XH 
p, jft^ 7 ;v ^ ftogft-fkflf- X XtM4 V*;V 25. 7kg (SnO 2 i:LT1068g 
) «J|L/:o?MiZrO 2 /SiiO 2 Ii]t0. l5t3n^fFfe^Wl» 

[0 0 5 0] 

X-iftyiV3-7AlM7>2 7. 6 k g &#fco - OV*;Wi S n 0 2 t LT 3 . 3 
7fi% % ZrO 2 iLt0. 5 0fl%, S n 0 2 + Z r 0 2 b IT 3 . 8 7li%tn 

[0 0 5 1 ] 

( d ) Xfl 

3 ^^0 (Si0 2 fcLT2 9. 0fi*%«1-^o ) 2 0 7 g**2 6 5 0 gKte 
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^-v: 15/ 



ov>-C? ytfXT >WH~ h V ^AN aaWCU • 2 H 2 O (WOa h It 7 4ti%# 
5ri"i) 6 0. SgiSi^Xttf'J^ANaSnOs • H2O (Sn0 2 ^LT5 5fi 
m%^m-tZ>) 8 1 8 gMLfco ^v^-e^^^TKMIir^ (Rohm&Haa 

* > 77, 7- y -mm-* x-~mtfmwL&®-v)\< ( P h 2 . u wo 3 iui. 3 

ft%, Sn0 2 tUl. 3fi%, SiOjtUl. 7li%l:ttt, WO3/S 
n0 2 liJtl. 0. SiOa/SnOatijtl. 3 3, t?@2. 5nmf*of:„) 
3 4 5 0 g SrW^o 
[0 0 5 2] 

( e ) ~XM 

(d) IgtiIL/:lft^ >^*^r >-iftirxX-rtftiftMV> 3 4 5 
0 g (WO3 + S n0 2 + S i O2 t L"C 150 g mt5o ) CflffiTC, (c 

) ifcit Lfciftir^ x-tfty ;v 3 - ^ AtM7';v 1 2 2 0 0 gjz r o 2 + 

S nOat UT 5 0 0 g#*i-^o ) t2 0^«U 3 0^F«*I^Lfco 
tLTtfl^tStim^-^^-Sfe^^^a-^^^^ 313 ^ (Z r O2 + S n0 2 ) 

t mit vyy^y-y- wMtm—x x - ~mftmm%L&& 3 n ^ k*f?- (w o 3 + s n 0 2 + 

S i O2) Wjttt (WOs + Sn0 2 +Si0 2 ) / (Zr0 2 +Sn0 2 ) littO.^ 3 0 , 

[0 0 5 3] 

( f ) M 

( e ) ligTJftfcfi^* 1 5 6 5 0 g \Z V 4 V f^^T 5 V * 1 1 . 0 g« U tKBx 

SSI'ft^W (ttrffi : rw<-9>f m ra-4 i o) B«L/;*7AciS 

"C»8E *V?8 0-9 OfCl h rMM1-^»- fc^-t «9SEtt$ttfcm^#-^^- 
mftv f ;V3-*A«^#:7fcteV*' 1 9 6 8 0 g £#fc 0 tO'/fl'li^Sft 

W3. 311%, pHlO. 6 4t\ 3n^f FfeliSt^i s ltttliilife^of;o 
[0 0 5 4] 

$ tL±mtm~x X-gMfcv^ ^=-V A^frTicft v^;v 2 6 4 l g*#^ 0 -«v>l±^ 
#JS5gMk% (Z r O2+ S n O2+WO3+ S i O2) 112 4. 6lf%t% £jfe-C*ofc 

° ±|a^«^^tt$tL/i@M[:^-^X-m^^^n^^Am^#7XttV^2 6 4 1 gC 
»T , ifitISi 6 . 5g, yWW7r/9. 8 g , M«J > / 7° n %fc 
m ^•SNfOt--7-4 8 3) liffllx., ltn«#L^o u«V>^lff 
«#£RJfc7?*3-CHrfltT\ ^ ^y-;V2 4 V y b*£^Li*o}jn*. 
% i fc £ J: *) , *ttV>K^*Sr > * ^ - ;v -e«m L/c ^'14$ ^^Sft-fk*— ^ v ;v 

^WW^-^/)H 6 2 0 g^/:. IW^IiJfcll. 2 4 4, pH6. 
7 8 (Tfct^Mti^W) , ffiJKl . 3 mP a • s , ^S^fc* (Z r O2 + S n O2 
+ WO3+S i O2) ?*«t±4 0. 5ti%, 7X^0. 5 911%, 
SfSttl 0-1 5nm"C*ofco 

i(DV*;^^lSftt (Z r O2 + S nOz+WOa + S i O2) WkJst c L"C, 4 7Ih 
%£"C**6Lfcfc<0*, lOOcm^^y'jy^tA^ BlttKttONo. in 
6 0 r pmcDta^^Ctiltet^ttKti, 6. 5 m P a • s T?£> o tz 0 

»s it^^fc^^tra^^tL-f^X'^o/to Sfc^coy*;vo^»^iSW{ii. 8 
5 -e^o/co 

[0 0 5 5] 

seifu 2 1±, 1 CO ( a ) XS, ( b ) Ii> ( c ) X3I R^IS*^ V5 > * 

WtC, jaTOXeSrffofeo 
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^-v: 16/ 



(a) nm 

(Si0 2 at29. 0fii%^-*i-^»o ) 138g**1 7 6 6 gi:» 
ftfU ov»^>^f >Sfet b 'J f^Na 2 W04 • 2 H 2 0 (WOs fc LT 7 4fl%^ 
^-ri) 4 0 5 gia i^Xft h V ^ AN a S n Os • H2 O (Sn0 2 iU55l 

t%Mts) 55. e g^mmvfz 0 ^x^iv^mmm^^y^Mmmmm-.T 

y,^^^ HR -120B) <7)*7Ai:it^ti:J: ^te^Mi* >X*7->--®Hb 

ir^x--iftifMf ( p h 2 . o> wojtui. 2ii%> Sn0 2 a 

Tl 2tl%> Si0 2 fcUl. 6lI%mU W03/Sn0 2 llitl. 0, 
SiOs/SnOjliJkl. 3 3,S^S2. 5nmt*ofc,) 2 5 2 0 g fcfcfco 
[0 0 5 6] 

( e ) III 

(d) ie-cf|»Lfc9Mb* > ^xr XX-3ltS*tM^ 2 5 2 

0g (W03 + Sn0 2 + Si0 2 fcU150g^tno) ^TC, giTC^Jfe 

«i© ( c ) Ei-eiSLfcSift*-^^-*^^^ 3 -^ 1 2 2 0 0 g ( 

Zr0 2 +Sn0 2 hU5 0 0 gM«o) ^2 0^tiiU 3 0#W«#«r«frL 
/Co # <b ?S£-ifc(±®Mfc £ =1 X X - v - -7 A ^ n ^ Kfi^ (Zr0 2 + 
Sn0 2 ) tmib^>^^-r>-m^-^X--SMb^«^#^u^ Kfitf- (WOs + 
S 11O2 + S i O2) <Ditii (WOs + S n0 2 + S i O2) / (Z r O2 + S n0 2 ) MJfc 
0 . 2 0, &&mWtfk%0 4 . 1 M%t?* «3 , =f n Hfitf-tf) 5 * n»ii: J: * e^fSlfi] 

£7^ L-fzo 
[0 0 5 7] 

(f) X ® ~* , UWfc 

( e ) Xg"C#/ifl^ 1 4 7 2 0 g^V/W5>tl 1 . 0 g MM U Tfcl*. 
(tffi:TW<-9'fMRA-4 10) 

m<kv;v3^^A^#7K'I4v-°;v I 8 4 8 0 g» £«r//n±£&*B*ffc 

W3. 2fifi%, pHlO. 2 3t\ 30^ KfettS-t&**aMttliA«F"tf*ofeo 
( f )° ib *Lfc9Mfc#— * X-m<fc v ^ 3 - * a^#tM4v*;v C* 

w«t) «: ^M^^a: 10^0 i^amsx^ aa&^s k * l , m msto^ 

5tL^m^»-^X-m^v;Vri^^A^#7Xt4X^3 4 5 8 g £t#/c 0 ^VJW±^ 
^RBIftW (Z r O2+S 11O2+WO3+S i O2) 14. 8II%T\ ^t4o/;„ 

i^TC, lStIEI4. 8g, y^V^75>7. 2 g, MffcM (Hilffi I SNt* 
trtET 2 6 V ? h^«r^L-roJn^***e>**«*"*"*^ ^ 7]c| * 

;-r/JH 2 4 0 g» CO^BJtll. 23 5. pH6. 95 Cfcfc^M: 
ifrfrW) > Ml- 5mP a • s, &&mWLim (Z r O2+S n0 2 +W0 3 + S i O2) 
«t±4 0. 211%, 7X3-0. 9 011%, iWili^^t^S^l 0-15 

n ?oy^tt°3nw b%tiL, sterna** &u-?3<rntm®.i>izm®<o£.fc* a 

5 Trabo/co 
[0 0 5 9] 



ll«3 



«jSW3tt, «£«1«> (a) IS, (b) Ig, (c) 3«fcR«OIg*ffv\ * 
(d) Ig 

3^^ ( S i 0 2 i: Lt2 9. 0li%^tt4o ) 10 1. 6g£*182 5g 

mtE# 2005-3016014 
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^-v : 17/ 



U ov»t^ ^77r^tt b'J^AN a 2 W0 4 • 2 H 2 O (WOs t LX 7 4 fii 
3 2. 3 gii^Xtth'JfANaSnOs • H2O (Sn0 2 fcL-C5 
5li%^tJ) 4 0. 8 gSr»»L^o *v^£fr***M4*>£«M»llB (flrffi 
. TyA _^ M R- l 2 OB) ©*7A|:It-^^ t)tttOl^>^r>- 
iftirxX-mtift^f^JV (pH2. 1, WOatLTO. 9ii%> S11O2 
fcLTO 9I1%> SiOjfcUl. lti%^f t> W03/Sn02ttikl. 
0 SiO!/Sn0 2 IiJtl. 3 3,6^2. 5nmt^/;„) 2 6 4 0 g fcfcfc 



[0 0 6 0] 

(e) XfS 

(d) igtifiL^^v^^f ^-ra-^^--t^ai«^^2 6 4 

0 g (WO3 + S 11O2 + S i 0 2 h LT 7 5 gfc^Tt&o ) CWTC, M"? (c) 

x®-eiimL7tm^-^^-Mv;v3^^Am^-#v";v 1 2 2 0 0 g_(Z r O2 + S 
# P, fifcifc&iftttBMtllS— * X-BMkV^ 3 - ^A«^3 n Kfi^f- ( Z r O2 + S 

11O2) tmt* y?*T ^-Mf~^^-=W^^ 3n/f (wos + s 

n0 2 + S i O2) Ojtte (WOs + S 11O2 + S i O2) / (Z r 0.2 + S n0 2 ) MJfc 0 
14, ^WMiYMs 3 . 9 «5 . a n 4 5 * n»*fc «t & 

[0 0 6 1 ] 

( f ) 16 

( e ) xmxntzu^m i 4 8 4 0 g(:vMvywr^ii. 0 g-au TKm 

ifffllfc'f ^SaW&JJB (fffl:7^-7niRA-4 10) Sr**U*7Ai:gjl 

-ciitet 8 0 ~ 9 0 °c-e 1 h r umMm-fz zttzx*) gz&ztitzmim-x * - 

BE-ffcyi/a-^Alft^TKttV^ 1 9 3 6 0 g£#fco i^/^li^ISft 

W3. 0M%. pHlO. 5 0-e, nn^f KfeliIt4«ttliMt*ofc, 

|q q g 2] 

( f ) iitf h ttfc&teS tL7tm^-^X-m^v;v 3 - * A«-6"ffc*fe 

J^m^n-* x-m-fb^ - * ai^#«v*;v 2 352 g£#^o 

^gfjti (Z r O2+ S n O2+WO3+ S i O2) IKi±2 2. 0M%-C, gc^&o 

^±ia««^^'i4^tL^m^^~^x-m^v^3^^Am^7M4y>2^2 7 2 gt 

ifil:I5i5. Og, ^^fV W75>7. 5 g, ?I»J (MB: SNt* 
^^--7- 4 8 3 ) ifR^inx. lR#M*#L;fco £©V^*«i$«fJ-&£iS'7 7*3 
-TfHtffiT ^y-;V2 2 1 j7F ;V^Lf oJnx.fc3&* - 

y-jvy>l 1 9 0 g&#fco iWV^IiJttl 
Jl^W) > fe* 1 • 3 m P a • s „ 
B4 0. 3 M%, Tfc^ 0.43 m^-M 

5 -Q&otz 
[0 0 6 3] 

(a) Iff 

Lv?»dm ( (COOH) 2 - 2H 2 0) 37. 5k g 3 6 3 k gfc»#U 

5 0 0 L OWi: t *) , WT 7 OtltttU 3 5 %mmitifcmfc HOkgt^I 
XX (ffffl : AT-SN, No200 N) 75kg fc^tllUfco 

ftHSE# 2005-3016014 



232. pH6. 92 (jjtk<D&n.M 
(Z r O2+S 11O2+WO3 + S i O2) 
* &^#l± 1 0 ~ 1 5 n m 



^s-c 3 mem & 



a 

8 
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^-v : 18/ 



W^X5kg»DLf:o RlBm%rTlTZ><DZft<>X (5-10^) -®»^* 
IHJSL^o «SUn^Rb^lBH4 2. 5B#IWTN *fcflII#S-TSL 3 5%atSHb7X«l Ok 
g*£HK«U 9 0ttl«i> RJ&fcifcTS^fco «BMfc3fc**fc&* 
;Vjrtl4H 2 02/S n 2 . 6 0t*ofc, ^ 

2 2 k g -CJfcS 1 . 156. pHl. 56. S n 0 2 t LT 1 5 . 0li%^o/:„ 
W^tLTtV^V^m^-Pm^-eMmL^i:-^. 10-15 mn<0ftO»^t 

#yt/:V> 6 2 2 kg ^»t:TS n 0 2 1 Lt 5li%t:*f L, jv?u\£)VT 
5 >£4. 7 k g «iU i^t>»l (mm : r > 1 RA-4 1 0) £ 

ov^f 9 5 1 h r M»J&> $ e> fife * (MB 
•7^-^HRA-4 10) B«U*7Ai:WU T^AUttOtjUX/ 
;v2 1 9 4 k g^ntzo ov^-e, #e>fLrt:V>* I4 0t:t5h rlDiftltfco 
[0 0 6 4] 

(b) xm 

(Z r0 2 j|Klil 7. 6 811%) 7 6. 1kg (Z 
r02 tLT13. 5 k g^rrSo ) £tt*3 3 0 k 8**1*3 5%tt»3. 2kg£ 
«IL ov>T«#Tfc:, (a) lM?)^7^*'m«i-^^*tt 

y>2 5 9 7 kg (Sn0 2 HT89. 7 kg) MDLf: 0 H^tliZ r O2/S nO 
2 fifiifc 0 . iSfan'fKfettti JSltt® SJf * T? * o feo 

[0 0 6 5] 

( c ) XfS 

(b) xm^mmLtzm&mzmwT^. 9 5rt5HWiWtrv\ shm*-* 

X-Sftv)l/3-^l^fr/;>2 9 5 8 k g^f /Co C<DVX±Sn0 2 tLt3. 0 
311%, ZrOztUO. 4 611%, S n O2 + Z r O2 LT 3 . 4 9li%tn 

[0 0 6 6] 

(d) Ig 

3.^*3 (Si0 2 iU29. 3il%^tt^) 3 8. 9kg^8 3 0 k 
g };^j|L, ^»T?^>^r>ft hyjANajWO* • 2 H2O (WOs LT 6 9 . 
8lt%t*t^) 12. 2 k g * i^XHt h 'J * AN a S n 0 3 • H2O (Sn0 2 
t Lt 5 5 7ll%Mt*) 15. 3kg»Lfco 

xsmkjb (mm: ir-i 20B) ©A^AcattiKi^ttw*^ 1 '^^^- 

^b^Zl^X-z:m'ftS*«^-# : V*;V (pH2. 2> WOstLtO. 7li%> Sn0 2 
hUO. 711%, SiO 2 ^LT0. 9Si%mU W0s/Sn02liJtl. 
0, S i O2/S n OzMmt 1 . 3 3T?*ofc 0 ) 1201kgt#fco 
[0 0 6 7] 

(e) ZDfi 

9kg (W0s+ S n O2 + S i O2 i: LT 2 8 . 4kg *^tt^o ) fciKftHFl^ Mim 

(c) X^^pmLfcm4^-^X-m^v^3-'>A^#y^2 9 5 8 kg (Z r 
O 2 + Sn0 2 hLTl 03. Zkg^ttio) HOMftU 1 0#M«#*»fT 
L/Co # <b tL^f^fl^m^^-^X-m'fkv^ 3 - n >f Fli?- (Z r0 2 
+ S n O 2 ) tK^>^f>- X - ~ SM^JIttt^ 3 a 4 KtFF- ( W O 3 
+ S n O2+ S i O2) <Z>&1* (WO3 + S n0 2 + Si0 2 ) / (Z r 0 2 + S n O2) JHl 
J£ 0 . 2 5, £&JKBMtt»tt 3.46 «3 > 3 n ^ Klfc^ 5 * n»*fc «£ * S 

[0 0 6 8] 

fcB§E#2 005-3016014 
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^-v : 19/ 



(f) IS , 

( e ) £ % 3 7 9 8 kgt:yMV7*Wr/!:2. 3kg vCT b , 7KS*c 

*&HK*>2fcSM*IB («rm: TW<-?>f MRA-4 1 0) t?E«U*5ACg]i 

( f )° x®-e# & wastes tL^m^-*^-^^ 3 - j* 

»tsc) «*h^*i o^^K^aaBi^aaife*^^^ 40-5 ot^iftaiu a# 

ffi tf> £ ft rt: r * X - ®Hb ^ ^ 3 - m^#7Ktt V ^ 3 6 5 k g£#*r 0 -co 
V^O^JPSBfe-flS* (Z r O2+ S n O2+WO3+ S i 0 2 ) *j£l± 3 3 . 5lf%t\ $ 

^l£5mk^«^^^M^^-^X-m4bv;v3^^Am^#7X14^;v3 5 0 kgi: 

»#t&~, ik g . yMvyfivrr/i. 7k g , mmn (Mm : s 

V>2 18g^:o ^^yXiMl. 2 8 5 , P H6. 4 0 (TR^flil^) 

ttffil. 3mP a • s, £&KB*ffc;l» (Z r 0 2 + S n O2 + WOs + S i O2) l±4 2 
811%, 3 4fi»%, m^SHIRaW*^^ 1 0-15 nnn?*ofc 

i<?5^^y-^y , ^*^jRBfe<k«> (z r 02 + s 11O2+WO3 + S i o 2 ) mmtL-c 

4 7 8Sfi%4^^i5L^^O^, 100cm 3 W«y'J7^KAti, BUS 
ffcoNo. 1 n-^-*Mv>6 0 r pm^) W«L«i±. 5. 5mPa-8U 

[0 0 7 0] 



« 5 



L^dA ( (CO OH) 2 • 2 H2O) 3 7. 5 k g £M7K3 6 3 kgMU £ft* 
5 0 0 L O^Si: 0 , *J$T 7 0 °C£ t«L, 3 5 %&.mtfc%& 1 5 0 k g b&JR 
7X (tutB : AT-SN, No 2 0 ON) 75k gfc^flnLfco 

mm^7X*7Kt#JS^X^^n{±^tMfo/co *J*>fc3 5%M^7jc*7Xi 0 kg J 
^t»X5kg»Uo aS**»T-r&^«r#or (5~10^) 
*»)3gLfco «6ira«b^«FlH«2. 5H^T\ *W7f, 3 5 %M^7X«7X 1 0 k 
g^JEK^nU 9 OT^lBtKM, Rt&*#T3-£fco fc7K«7)c &ff X * tf> * 
;vjt;H2 O2/ S n (± 2 . 6 0 "Cafe o 7^0 

2 6kgfMl 15 4, pHl. 5 6, Sn0 2 »14. 9%-e*>ofco 
»fcftfcvOW***H**^«*L*:fc-^ 10-15 nmO«ttOmoAv;« 

^•-e o 7t o iov^ t± Kfi J: s * ^±t§Mi isa * m u fca* , ** Mb tt g * & tir&m^ 

zfe o /"* 

#£ftfcV*6 2 6 kg»ttSn0 2 J:Lt5li%t:*tU >f V"/ntf^T 

5>*4. 6 6kg«t, *-f (t»ia : v i ra-uo) 

(U'7^-?>fHRA-4 10) ^^*L/;*?AtafU T )V * V^mtX X 
VJi> 2 5 3 5 k g o^T\ tfPpWr/JV* 1 4 0°C-e5 h rMML/:, 

[0 0 7 1 ] 

(b) Jim 

ffiiE# 2005-3016014 
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^-v : 20/ 



t^v^tv>3-^MI (Z rOzISttl 7. 6 811%) 7 8. 2 kg (Z 
r 02 t LX 1 3 8 k gHr*-r£o ) K*&*3 0 0 k g 33*0*3 5%tf3._3 kg* 

V;v 2 5 2 9 k g (Sn0 2 Ht91. Okg) ^iJDL/: 0 »-&tfcl± Z r 0 2 / S n 0 
2 E*J;bO. 1 5T*nn>f jt9H£tf> £03: v»-C*>o 

[0 0 7 2 ] 

( c ) zc^m 

(b) IlitilL/cIM^WTl^ 9 5t:t»5»DM^v\ BHfc&X* 
X-tfty^^-^AtM^S 4 7 1k g fcWfco -®V>liS n0 2 £:L--C2. 6 
2fifi%, ZrO 2 ilt0. 4 011%, S n O2 + Z r O2 fc LT 3 . 0l!i%f3 

[0 0 7 3 ] 

( d ) Xfl 

( S i0 2 fcU29. 3li%^tt^o) 4 9. 8kg»8 9 8 k 
g Kv#fl?U ov>-C* ynf>|t 1 U C AN a 2 W04 • 2 H2O (WOs 2: LT 6 9 . 
8Si%*tt4) 10. 5 k gjsXZfxXWti' h U ^AN a S nOs • H2O (Sn0 2 
fcU 5 5 7li%Mt^) 13. 1 k g^«L/: 0 ^titiUiIi^> 
3cm» (mftB : IR-12 0B) 9 a KMIrz t itt^^^ > > ~ 

(pH2. 0, WOstLTO. 6M%. S n 0 2 
tLX 0 . 6tf%, SiOstLTl. 2ll%mU WO3/S11O2IMI. 
0, S i O2/S n0 2 MJfc2. 0-e*ofc 0 ) 1 1 7 9 k g *#7to 
[0 0 7 4] 

(e) 

(d) xe-cp«ufeBft'fb^ >^^x>-@Mk*-^^--@Mts«m^#v^ 1 1 7 

9kg (WOs + S n0 2 + S i Oit LT 2 9. 2 k gmtS. ) K»TK, ^ 
■C (c) X^l!® LfcSMfcf&X* X-BStfhv^ - 3 4 7 1 kg (Z r 

O'+SnO 2 tU104. SkgMt^o) H0^«U 10#W*#*«tfr 
L/Co »e,*L3t«#«Cti«'fb*X^X-Bfe^y^3-^Att^3n>f (ZrOa 
+ SnOO fclft^ > ^Xf D KfFF (WOs 

+ S n0 2 + S i 0 2 ) Wjfctt (WOs+S n0 2 + S i O2) / (Z r 0 2 + S n0 2 ) tt 
JfcO. 2 5, MS»«2. 9li%t^^ noOWO^niiCiSe^ 

[0 0 7 5] 

( f ) X@ 

(e) ig-e#fci^«4 6 5 0 k gt-vM yyw? >*2. 3kg»U 7jcm 
2£MBK*>£&*N3f (flrffi : rwt-?>f M RA-4 1 0) ^^L^*7At:g^ 
-earn, 9 0ttihr ««« £ «? ^ms^m^-^x-mibv 

[0 0 7 6] 

( f ) xeT^^tL^tt^n^m^-^x-m^v^^-^ A«^#*ttvoi' (* 
«) a-m^a 1 o^<z>RR^aaK©»a*«^«t o 40-5 ortiiu Aft 

J^CD^tt$tL^m'fk*X7.X-m<b^^3^^A^#7Ktty^3 5 8 k gtftfc. £J 
y;KiMIf{fci (Z r O2 + S n0 2 +WOs + S i 0 2 ) 3 1. 9ti% e\ ^jfeT?* 

»Ti:, gjatlSHl. 1 k g> VW75> 1 . 7 kg. M*&&J (T^xS, 

-e#j±T. ^;-^5 0iO'Jy> /ufc^snu*** * £ k ± <9 . Tjtttv' 
;V07jt * ;* * ^ - ;vtit b « $ *LfcB*fb#X * ■* - Hfcfls V * n - * A * * ^ 

ffifiE# 2005-3016014 
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-j^/jV 2 2 0 g *#fco ^©'/JUiJkl 1- 280. pH6. 59 (>Jc fc <D*$mAl&& 
ft) % fiE2. ImP a • s, (Z r O2 + S n0 2 +W0 3 +S i 0 2 ) ti 4 

2 . 8 m%, tk^-o . 43 tt%, m^-mmmm^ x 1 o ~ 1 5 n m-ca 

r^^y-JVy^^MlW (Z r O2 + S n O2+WO3+ S i O2) l^nt 
,4 6. 8lI%JtliL/;^t 100cm 3 O^y'J^-i:X^ B ^ 
ftONo. 1 n-*-£JBv> 6 0 r p m^iHE8fc"CSi5fet^:ttSEIi, 6. 3mPa' st 
2^) o 

[0 0 7 7] 

stmwk&m i 

t, frfcJfcM 1. 420, pHO. 40. jt#Et<^ftK 32mPa • s , Sn0 2 
^13 3 0 HC1^12. 5 6 M%, W^SH***' £ * ^ KS^ 

gl 0 nmJJJLT. BETftCJ:itt^JtSiii«l 2 OmVg, - OjfcOTftri* Olfe 
JMfc^g 7. 2 n m, *g| n - ;v ^ -tfcttN4«« I & »Mtm?£fi?-S 1 0 7 n m 

^-fe^H^^m^— *X3fcttVJl/ 1 2 0 0 g&Ttc 10800 glc#ffc3-£*:^ ^tL 
I' ^fvVnf;V7r/4. 8 g £Sn;i, >^-e. r <7>«7Xm*Mft-f * >3d£#SI3E* 

7j 9 A nit iiPiD, r ;v # i; ttot^i-^ X^ttV^ 1 3 4 4 0 g - 

9, pH9. 8 0. 4mP a • s, Sn0 2 «2. 9 5lf%, >f V/ntf* 

[0 0 7 8] 

(a) IH 

»t^->M^;>3-^i (Z r OC 1 2 • 8 H 2 0) **fc»#PLTP«L;fc** 
<>Btffci?*3^*A**ifc (Z r 0 2 tU2. 0fl%) 3043g (Zr0 2 tU6 
0.8 7 g^tSc ) i:«^Ti:, S*"C, ±iaPS Lfc T */* U X* 
teV;V 10791g (S n 0 2 ^ LT 4 0 9 . 5 g) ^iiDL, -J^ffitE^Sr^ttr Lfco 
^«t±ZrO 2 /SnO 2 liJt0. 15, pHl. 5 0tnn^FMWiitt« 

[0 0 7 9] 

(a) IgTlSLtlM^«#TC, 9 0'C-e5B#m«a : HTV>. fjbl-^ 
X-&ffci>/U3-? A&^fcvOl/ 1 3 8 3 4 g «r#fco £0!//W4 S n O2 t L c 2 . 9 
611%, ZrO 2 UT0. 4 4lf%, S n O2 + Z r O2 fc LT 3 . 40M%. P 
HI. 45t, JS^-S 9 . 0 n m, anO'MW o fee 

[0 0 8 0] 

( c ) is (®Ht * > ^x t- v -gfett&— x X - -mib^«m^#v';vo^m) 

3#3i*-5 (Si02tL"C2 9. 0li%ttt^o ) 1138**2 3 5 3. 7 g 
Ki#fS*U >ft > 'J f AN a2W04 • 2H2O (W0 3 ilt7 Hi 

%^Tt&o ) 3 3. 3 g£ XVxXWLi- b V*AN a S n Os • H2 0 (S n O2 t LX 
5 5ti%^tio ) 4 2. 4 5 g£v«-t&o tt^X^fflli^ * >XJft#HB 

o*5Aciti ti^S'Mft^ >xx^>--mibfi:ixx--mibii«^*x 

;U (pH2. 1, WOsiiLTO. 7 511%, SnO 2 at0. 7 5*4%, S i 0 2 
t LT 1 . 0Oli»mU WOs/Sn02liJfcl. 0. S i 0 2 /S n 0 2 liJt 
1. 3 3-C*!K *fc^&2. 5nm-e*o^o) 3 150gt#fc. 
[0 0 8 1 ] 

(d) IS 

tfifIE# 2005-3016014 
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^-y: 22/ 



( c ) it-em l /iiMk -mm- - -zM\mm%%^^ 3 1 5 

0 g (W03+S 11O2 + S i 0 2 t U7 8. 8 3 g ) ^«~n~, Mi&T? 

(b) x@-epmL^SMb^-xX-m4b> : ;v3^^ Att^^ 1 1 5 9 2. 6 g (z 

r02+Sn0 2 fcU3 9 4. 1 g#*1"£o ) ^OTOJDU 3 0W^SIt 

L/to # tb tL/cfi^^«m^^-^ x-m^y ^ = - * ^t^^ ^ K < z r 0 2 + S 

n0 2 ) tmit? >nt > - iftf X-Ht«II^f3 n F (WOs + SnO 
2+SiOs) tf>Jfcl± (WOs + S n0 2 + S i O2) / (Z r O2 + S n0 2 ) tMO. 2 
0, pH2. 2 6, MIitt3. 2 3nOW^ n S*i:^ 

[0 0 8 2] 

( e ) X@ (gEl&SKbt&x* X - SMfc v^^^ v*;v <Dftm 

( d ) XfItr#/crI^?S 1 4 7 4 2. 6 gi:^V^Wr/^9. 5 g « U ^ 

v^xm^siiK^^mwiit (mm : tw*~^m i i ra-4 i o) ^mv^ j 

yjVn^^A m^#^7Ktt X;v (tffcifc) 1 6 2 8 8 g £<0 V/Hi^*Bfefl:W 2 
9 011%, pHlO. 43T% 30^ KfeBgf^fflttl±Mt^o/; 0 

[ 0 0 8 3 ] 

( e ) h titz&mgLftm-x x-mitp^ = - * (^«)_ * 

x-BMby/i/ = - * MX^yK^/^ 2 1 8 2 g *#^o z<d vmt p H 8 . 7 1, ^ 

MMitm (Z r O2+S 11O2+WO3 + S i O2) 18. 3lf%t\ ^t*of;„ 

±ia««o«m^r^x-mftv;v3^^A^#7Ki4v^v2 1 s 2 s m#t 

^ ^^iSS^4 . 0 g , >M v 7'f ;v7 ^ > 6 . 0 g , M^'J (1ft ffi : SN/ot 

-V- 4 8 3 ) lii^^Qx, lHr«L^o ^V>«#^K'77^ntfE 

1 7 1 gfc#£o ^©VXiJtll. 12 4, pH7. 4 5 0»*ift#W) ^ 

R2. 3mP a • s, MItftf (Z r O2+S n0 2 +W0 3 + S i O2) 32. 7ti 
%, 7X^5- 0.47 m^SSfWWMfc «t l 0 ~ l 5 n m-C* o fco - <0 

>/ ;W ±3n>f Kfe*IU a93tt#l!<, 3 ^tt*fcfcifc*Wtf>&J£, 6^, ±i 

[0 0 8 4] 

[ a - -r * > ^JBJtW©**] 

5°C»H^T, *36W5T?ffcRL;fc (A) tiufr^&Z&.mkim-KX-mtV*'^- 
^A-fft^ 7^Xf>- BMfc^**^ ^ ^ ^ - ^ X;v 4 5 JtiflS (B) flc^T & S 

v vXn tf;v f'J^ h ~>~>9 ^ 1 51131^7 h 7^ Kv~>7> 3 £ 
*ffii:«:fi#U immmWhtZo ^r<D^ 0.0 0lWL»fif4. 5 MSB 

t^;V (PGM) 2 5111 ?4 T-fe h >7JV3-;v (DM) 911^5.^ (C) &39"C 
fel,7;V^^Af^7-tf^7-tf^-> (AL-AA) 1. 8ti^ att*»T 
;v;-^0. 05 M«*l&fc8SJD U 150 B#f«t^c # «b *Lfc«F?fc* 0 . 5 ji 

[ 0 0 8 5] 

V>X3£# [HOYAfcfciS&tt*, ISM : (IWl. 6 0) 3 £6 0 C, 1 

o m*%7xm^^ h u * A7Kv#?t* K3oo tmmm u <t<o&, 28kHz mu 

ffiSE# 2005-3016014 
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®mmmL, 3 0cm/^:t?ii±iffci^> i2o°c, 6 0%~m<D&mzTmim 

[0 0 8 6 ] 

L 2 7mPa (2XlO" 5 torr) l«L^I, A tW^fe^ 

^j»$^rr, Si02^e>**BW*0. 6 AOTi&g. iOT»i*W±^Ta2 05, Zr0 2 , Y 2 0 3 
£<bfc*2a^JS (nd=2. 05, n^O. 0 7 5 1) fcSi0 2 JS (nd=l. 46, n 
A = 0 0 5 6 A) # 6 fc* Ta 2 0s, Zr0 2 , Y2O3 5> h & & m&m C n d 

= 2 05,nA = 0. 075A) fc Si(te»*» ^ & 4 & 2 flSJBWM (n d = 1 . 4 6, 
n A = 0. 2 5 A) Sr^LTRatR&jhJR** Lfco Wflfitt**^l^^o 
[0 0 8 7] 

1 KT^-to 

[0 0 8 8] 

3-^ -mft* y y-mimmm^it-* * j-^/k<d&*> *> 2 

1 KiTFi-o 

[0 0 8 9] 

^ffef fl 4 

l/: (a) ^^^^^m^-^x-m^v^^-^^-m^^^^^T-^-m^ 
*u mmi-LxuyxmtTJTxtmimRTfmmitmzfcm^o wmm^m 

1 fc^o 

[0 0 9 0] 

^Stfe'fflJ 5 

**ili:^t, W5tML/: (A) ^T^^Wti-^X-My^ 
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